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Name  of  Dam:  Strasburg 

State:  Virginia 

County:  Shenandoah 

Stream:  Little  Passage  Creek 

Date  of  Inspection:  1 June  1978 


BRIEF  ASSESSMENT  OF  DAM 

Strasburg  Dam  is  an  earth  dam  approximately  37  feet  high  and 
550  feet  long,  owned  and  operated  by  the  Town  of  Strasburg. 

The  dam  is  classified  as  "small"  size-"significant"  hazard. 

The  spillway  passes  the  100  year  frequency  storm,  but  the 
one-half  Probable  Maximum  Flood  overtops  the  embankment  by 
0.4  feet.  No  slope  movements  were  observed;  but  a number  of 
clear  seeps  indicate  that  the  factor  of  safety  against  slope 
failure  may  be  less  than  acceptable.  It  is  recommended 
that: 

1)  Further  investigation  to  assess  embankment  stability 
be  made  by  obtaining  and  testing  soil  samples,  and 
by  installing  piezometers  to  measure  water  levels 

in  the  embankment  and  foundation. 

2)  All  clogged  and  damaged  drains  be  repaired. 

3)  The  existence  of  the  buried  three  inch  cast-iron 
pipe  shown  on  the  plan  be  investigated  because  it 
may  be  leaking  reservoir  water. 

4)  The  clear  seepage  in  the  embankment  and  foundation 
be  controlled  by  berms,  filters  and  the  extension 
of  subdrains. 

5)  The  owner  perform  a downstream  flood  analysis  to 
determine  the  effects  of  a dam  failure. 

6)  Tree  growth  be  removed  from  the  embankment. 


Michael  Baker,  Jr.,  Inc. 

^ JL, 


Michael  Baker,  III,  P.E. 
Chairman  of  the  Board  and 
Chief  Executive  Officer 


APPROVED : 


Douglas  L.  Haller 
Colonel,  Corps  of  Engineers 
District  Engineer 

Date : 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  STRASBURG  ID#  VA  17105 


SECTION  1 - PROJECT  INFORMATION 


1 . 1 General 

1.1.1  Authority:  Public  Law  92-367,  8 August  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers  to  initiate  a national 
program  of  safety  inspections  of  dams  through- 
out the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to 
conduct  a Phase  I inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams . The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 

be  a potential  hazard  to  human  life  or  property. 

1 . 2 Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Strasburg 

Dam  consists  of  an  earth  embankment  approxi- 
mately 37  feet  high  and  470  feet  long.  The 
present  dam  is  a reconstruction  of  an  earlier 
earth  dam  with  a concrete  core  wall.  Seepage 
control  is  provided  by  a clay  core  and  drainage 
trench  at  the  downstream  toe  of  the  clay 
core.  An  eight  inch  diameter  open  joint 
concrete  pipe  is  used  as  an  outlet  for  seeping 
water.  The  principal  spillway  consists  of  a 
concrete  tower  with  slot-like  cutouts  that 
serve  as  overflow  weirs.  The  outlet  conduit 
is  a 48  inch  corrugated  metal  pipe  with 
concrete  collars  which  makes  a transition  to 
a 36  inch  square  concrete  box  conduit  at  the 
exit.  The  discharge  is  controlled  by  the 
outlet  tower  weirs  and  two  (2)  12  inch  valves. 
The  dam  is  operated  by  the  Town  of  Strasburg 
personnel.  The  emergency  spillway  is  an 
uncontrolled  earthen  side  channel. 

The  water  supply  system  consists  of  a 12  inch 
slide  gate  in  the  intake  tower,  a 12  inch 
cast-iron  control  valve,  and  a 12  inch  cast- 
iron  pipe  leading  from  the  intake  tower  to  an 
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eight  inch  waterline  in  a tunnel  bored  through 
Three  Top  Mountain.  The  eight  inch  line 
conducts  water  to  the  Town  of  Strasburg* s 
storage  and  distribution  system.  Plates  1 
and  3 illustrate  the  intake  components. 

Location:  Strasburg  Dam  is  located  on  Little 

Passage  Creek  approximately  four  and  one-half 
miles  upstream  of  its  confluence  with  Passage 
Creek  between  Green  Mountain  and  Three  Top 
Mountain  in  Shenandoah  County. 

Size  Classification:  The  maximum  height  of 
the  dam  is  37  feet.  The  reservoir  volume  to 
the  crest  is  119  acre-feet.  Therefore,  the 
dam  is  in  the  ’'small"  size  category  as  defined 
by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams . 

Hazard  Classification:  Due  to  the  distance 
of  eight  miles  to  the  Elizabeth  Furnace 
Recreation  Area  and  four  miles  to  two  farm 
dwellings  at  the  end  of  Little  Passage 
Creek,  loss  of  life  is  possible  in  the  event 
of  failure  of  the  dam.  The  height  of  the 
ground  floor  of  the  dwellings  above  Little 
Passage  Creek  is  approximately  20  feet.  There- 
fore, this  dam  is  considered  in  the  "significant" 
hazard  category  as  defined  by  Section  2.1.2 
of  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams . The  hazard  classifica- 
tion used  to  categorize  dams  is  a function  of 
location  only  and  has  nothing  to  do  with  its 
stability  or  probability  of  failure. 

Ownership : The  dam  is  owned  by  the  Town  of 

Strasburg. 

Purpose  of  Dam:  The  dam  is  used  for  water 
supply  for  the  town. 

Design  and  Construction  History:  Strasburg 
Dam  was  originally  built  in  the  1920 's.  The 
dam  was  constructed  with  a two  feet  thick 
concrete  wall  surrounded  by  earth  fill.  At 
that  time,  a tunnel  was  constructed  through 
Three  Top  Mountain  to  carry  water  in  a three 
inch  cast-iron  pipe  to  Strasburg.  In  1954, 
the  existing  facility  was  designed  for  the 
owner  by  Wiley  and  Wilson  Engineers  of  Lynch- 
burg, Virginia.  The  dam  was  built  by  English 
Construction,  Inc.  beginning  in  1955  as  an 
enlargement  to  the  existing  earth  dam  with  a 
concrete  core  wall.  Construction  was  completed 
in  1955. 
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1.2.8  Normal  Operational  Procedures:  Details  of 

the  dam's  operation  were  not  furnished  by  the 
owner  or  designer.  Observations  indicate 
that  the  normal  water  level  is  controlled  by 
the  primary  spillway  weir  located  at  elevation 
1404.0.  A gate  valve  controls  the  entrance 
of  water  into  the  supply  line. 

1 . 3 Pertinent  Data 

1.3.1  Drainage  Area:  The  drainage  area  of  the  Strasburg 
Dam  is  0.89  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  known  flow 
at  the  dam  site  through  the  emergency  spillway 
is  not  known. 


Principal  Spillway: 

Pool  level  at  emergency 

spillway  crest  5.5  c.f.s. 

Pool  level  at  top  of  dam 30.9  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam 1900  c.f.s. 


1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the 

dam  and  reservoir  are  shown  in  the  following 
table : 


TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Item 

Elevation 
feet  M.S.L. 

Area 

acres 

Capacity 
Acre-  Watershed 
feet(a)  inches(b) 

Length 

miles 

Top  of  dam 

1411 

7.03 

89.1 

1.88 

0.21 

Maximum  pool,  design 
surcharge 

1411 

7.03 

89.1 

1.88 

0.21 

Emergency  spillway 
crest 

1404.5 

5.20 

58.0 

1.22 

0.16 

Principal  spillway 
crest 

1404.0 

5.08 

54.6 

1.15 

0.16 

Streambed  at  center- 
line  of  dam 

1375 

0 

0 

0 

0 

(a)  Based  upon  design  figures,  no  correction  for  sediment. 

(b)  Based  on  0.89  square  miles  of  drainage  area 
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SECTION  2 


ENGINEERING  DATA 


The  design  data  reviewed  included  the  following: 

Design  drawings  for  the  existing  dam  and 
alternate  designs. 

2)  Calculations  for  the  drainage  area. 

3)  Approval  of  dam  by  U.S.  Forest  Service  and 
State  Department  of  Health. 

2.2  Construction : Construction  information  reviewed  included 
the  following: 

1)  Excerpts  from  bid  proposals  for  bids  on 
different  heights  of  the  dam. 

2)  Proposal  submitted  by  low  bidder. 

3)  Letter  regarding  award  of  the  contract. 

4)  Copy  of  contract. 

2.3  Operation:  Data  on  the  operation  of  the  dam,  reservoir 
levels  or  spillway  performance  were  not  available. 

2 .4  Evaluation 

2.4.1  Design:  Design  data  was  limited  to  the 

plans,  drainage  area  calculations  and  regulatory 
agency  approvals.  The  design  alternate  that 
was  actually  built  in  1955  was  sufficiently 
shown  on  the  plans  to  provide  a basis  for  the 
Phase  I investigation. 

2.4.2  Construction : Although  construction  progress 
reports  and  quality  control  records  were  not 
available,  the  bid  and  contract  documents 
were  helpful  in  evaluating  the  composition  of 
the  dam  according  to  the  constructed  items . 

2.4.3  Operation:  Although  a history  of  reservoir 
levels  would  be  useful  in  evaluating  the 
runoff  characteristics  of  the  small  watershed, 
such  information  was  not  available.  The 
remoteness  of  the  dam  makes  the  existence  of 
operational  records  unlikely. 

I 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 

3.1.1  General : The  dam  and  its  appurtenant  structures 
were  found  to  be  in  fair  overall  condition  at 
the  time  of  inspection.  The  problems  noted 
during  the  visual  inspection  are  considered 
important  and  do  require  observation.  Note- 
worthy deficiencies  observed  are  described 
briefly  in  the  following  paragraphs.  The 
complete  visual  inspection  check  list  is 

given  in  Appendix  III. 

3.1.2  Dam:  The  most  noteworthy  deficiency  of  the 
dam  is  the  clear  seepage  at  the  bottom  and 
right  side  of  the  structure.  Four  areas  of 
clear  seepage  were  noted: 

1)  An  area  30  feet  downstream  of  the 
toe  of  the  embankment.  Here  clear 
seepage  of  one  to  two  g.p.m.  was 
outletting  through  the  natural 
soil.  Water  was  also  flowing  from 
the  left  subdrain  outlet  some  60 
feet  away  showing  that  the  subdrain 
was  functional  although  partially 
submerged  in  iron  precipitate  slime 
and  leaves  (see  Photo  1 in  the 
Photograph  Section). 

2 ) At  the  position  of  an  old  three 
inch  cast-iron  pipe  on  the  right 
side  of  the  dam.  The  pipe  was  part 
of  the  original  water  supply  system 
before  the  dam  was  enlarged.  About 
15  g.p.m.  of  clear  seep  is  upwelling 
through  the  soil  (see  Photo  2). 

3 ) At  the  embankment  - left  abutment 
contact  below  the  downstream  bench 
(less  than  one  g.p.m.). 

4)  At  the  embankment  - left  abutment 
contact  above  the  downstream  bench 
(less  than  one  g.p.m.). 

The  outlet  for  a surface  drain  on 
the  right  side  of  the  concrete 
outlet  conduit  was  also  buried  by 
tunnel  entrance  excavation  (see 
Photo  3 ) . 


Although  the  downstream  slope  has 
been  partially  cleared,  some  small 
trees  remain  especially  below  bench 
level . 

No  unusual  movement,  misalignment, 
cracking,  sloughing,  or  erosion  was 
observed. 

3.1.3  Appurtenant  Structures : 

1)  Emergency  Spillway:  Some  clear 
spring  seepage  from  above  the 
reservoir  is  flowing  into  the 
spillway  channel,  but  no  erosion  or 
blockage  was  observed.  The  clear 
seepage  was  estimated  at  five 
g.p.m. 

2)  Inlet  Tower:  The  concrete  was 
chipped  by  the  impact  of  bullets. 
Otherwise,  the  concrete  appeared  to 
be  in  good  condition.  The  three 
feet  square  concrete  outlet  conduit 
and  the  12  inch  cast-iron  water 
supply  pipe  inside  of  the  conduit 
appear  to  be  in  good  condition. 

3.1.4  Reservoir  Area:  No  unusual  shoreline  erosion 
or  sloughing  was  observed. 

3.1.5  Downstream  Channel : The  channel  showed  no 
evidence  of  excessive  scouring. 


3.2  Evaluation 


3.2.1  Dam:  The  hydraulic  head  of  water  seeping  at 

or  beyond  the  toe  of  the  embankment  is  30 
feet.  To  minimize  the  risk  of  a piping 
failure,  a combination  filter  blanket  and 
berm  should  be  placed  on  the  toe  and  beyond 
the  point  of  farthest  seepage  from  the  toe. 
The  surface  and  subdrain  outlets  should  be 
extended  through  this  proposed  berm.  Never- 
theless, the  right  surface  drain  outlet  has 
to  be  reconstructed.  The  existence  of  the 
possibly  abandoned  three  inch  cast-iron  pipe 
should  be  investigated  as  well. 

The  clear  seepage  at  the  right  abutment  could 
possibly  be  spring  fed  from  ground  water  in 
the  hillside.  However,  a sand  and  gravel 
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filter  at  these  locations  will  be  a wise 
precaution  against  the  possibility  of  the 
seeping  originating  at  the  reservoir. 

The  removal  of  small  trees  on  the  downstream 
slope  should  continue  and  will,  in  fact,  be 
necessary  if  a filter  berm  is  placed  on  the 
downstream  toe. 

3.2.2  Appurtenant  Structures;  Other  than  the 
patching  of  the  bullet  marks  on  the  intake 
tower,  the  appurtenant  structures  observed 
need  no  remedial  work. 

3.2.3  Reservoir  Area:  The  reservoir  area  does  not 
require  further  investigation. 

3.2.4  Downstream  Channel : The  downstream  channel 
does  not  require  further  investigation. 
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4.1  Procedures : Operational  procedures  were  not  provided 
for  this  dam  by  the  owners  or  designers. 

There  is  no  formal  written  procedure  for  emergency 
downstream  evacuation  in  the  event  of  impending  catastro- 
phe. However,  the  downstream  area  is  sparsely  populated. 
There  are  two  farm  dwellings  near  Little  Passage  Creek 
about  four  miles  downstream  of  the  dam  and  camp  sites 
at  the  Elizabeth  Furnace  Recreation  Area  located  about 
eight  miles  downstream  on  Passage  Creek. 

Rapid  emergency  drawdown  is  possible  by  operating  the 
gate  valve  inside  of  the  outlet  tower.  Consideration 
should  be  given  to  developing  emergency  operating 
procedures,  even  though,  the  remoteness  of  the  dam  will 
make  the  assessment  of  conditions  difficult  during,  or 
immediately  following,  a storm. 

4.2  Maintenance  of  Dam;  The  embankment  has  not  been  consci- 
entiously maintained  in  the  past  as  indicated  by  the 
destruction  of  the  drain  outlet  and  the  untreated  areas 
of  clear  seepage. 

4.3  Maintenance  of  Operating  Facilities:  It  is  not  known 
how  frequently  the  gate  valve  is  operated  and  lubricated. 
Externally,  the  operating  facilities  appeared  in  good 
condition.  The  overflow  weirs  on  the  inlet  tower  were 
not  blocked. 

4.4  Warning  System:  At  the  present  time,  there  is  no 
warning  system  or  evacuation  plan  in  operation.  It  is 
recommended  that  a formal  warning  system  be  prepared 
and  prominently  displayed  and  furnished  to  all  operating 
personnel.  This  should  include: 

1)  How  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials,  in 
case  evacuation  from  the  downstream  area  is 
necessary. 

3 ) Procedures  for  evaluating  inflow  during  the 
periods  of  emergency  operation.  Emergency 
periods  would  be  based  on  a precipitation 
gauging  station  at  Strasburg  sewage  treatment 
plant,  which  is  located  about  two  straight- 
line  miles  from  the  reservoir. 
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SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  Procedures : Operational  procedures  were  not  provided 
for  this  dam  by  the  owners  or  designers. 

There  is  no  formal  written  procedure  for  emergency 
downstream  evacuation  in  the  event  of  impending  catastro- 
phe. However,  the  downstream  area  is  sparsely  populated. 
There  are  two  farm  dwellings  near  Little  Passage  Creek 
about  four  miles  downstream  of  the  dam  and  camp  sites 
at  the  Elizabeth  Furnace  Recreation  Area  located  about 
eight  miles  downstream  on  Passage  Creek. 

Rapid  emergency  drawdown  is  possible  by  operating  the 
gate  valve  inside  of  the  outlet  tower.  Consideration 
should  be  given  to  developing  emergency  operating 
procedures,  even  though,  the  remoteness  of  the  dam  will 
make  the  assessment  of  conditions  difficult  during,  or 
immediately  following,  a storm. 

4.2  Maintenance  of  Dam:  The  embankment  has  not  been  consci- 
entiously maintained  in  the  past  as  indicated  by  the 
destruction  of  the  drain  outlet  and  the  untreated  areas 
of  clear  seepage. 


4.3 


Maintenance  of  Operating  Facilities:  It  is  not  known 
how  frequently  the  gate  valve  is  operated  and  lubricated. 
Externally,  the  operating  facilities  appeared  in  good 


condition.  The  overflow  weirs  on  the  inlet  tower  were 


not  blocked. 


4.4  Warning  System:  At  the  present  time,  there  is  no 

warning  system  or  evacuation  plan  in  operation.  It  is 
recommended  that  a formal  warning  system  be  prepared 
and  prominently  displayed  and  furnished  to  all  operating 
personnel.  This  should  include: 

1)  How  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials,  in 
case  evacuation  from  the  downstream  area  is 
necessary. 

3 ) Procedures  for  evaluating  inflow  during  the 
periods  of  emergency  operation.  Emergency 
periods  would  be  based  on  a precipitation 
gauging  station  at  Strasburg  sewage  treatment 
plant,  which  is  located  about  two  straight- 
line  miles  from  the  reservoir. 
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4.5  Evaluation;  Improved  maintenance  of  the  dam  by  control- 
ling the  clear  seepage  and  tree  growth  is  the  most 


significant  item  in  the  operation  of  the  dam.  The  gate 
valve  should  at  least  be  opened  annually,  with  care,  in 
the  absence  of  regular  inspections.  Improving  the  road 
to  the  dam  is  also  recommended. 


SECTION  5 - HYDRAULIC/HYDROLOGIC  DESIGN 


5.1  Design:  The  elevation  of  the  crest  (elevation  1404.0) 

of  the  principal  spillway  was  established  at  an  elevation 
which  would  provide  the  conservation  storage  required 
for  the  Town  of  Strasburg  water  supply.  The  principal 
spillway  is  of  sufficient  size  to  handle  small  discharges 
less  than  approximately  five  c.f.s.  before  flow  passes 
from  the  emergency  spillway.  The  crest  (elevation 
1404.5)  of  the  emergency  spillway  was  designed  to  pass 
all  flows  above  normal  pool  elevation.  According  to 
design  data  received  from  Wiley  and  Wilson,  the  top  of 
dam  (elevation  1411.0)  and  the  spillway  were  appropriately 
selected  to  pass  approximately  2000  c.f.s.  per  square  mile. 
The  design  plans  show  a trapezoidal  shaped  spillway  75 
feet  wide.  However,  field  measurements  indicate  the 
width  to  be  approximately  50  feet  at  the  narrowest 
point.  The  spillway  rating  was  therefore  based  upon  50 
feet. 

The  limited  hydrologic  and  hydraulic  design  data  available 
necessitated  the  development  of  preliminary  estimates 
of  the  spillway  design  flood  as  part  of  this  report. 

The  dam  classification  as  a "significant"  hazard- 
"small"  size  dam  requires  evaluation  for  a flood  of  a 
magnitude  between  a 100  year  flood  and  one-half  the 
Probable  Maximum  Flood  (P.M.F.),  according  to  the  U.S. 

Army  Corps  of  Engineers  criteria  as  specified  in 
Recommended  Guidelines  for  Safety  Inspection  of  Dams . 

5.2  Hydrologic  Records:  None  were  available. 

5.3  Flood  Experience:  No  flood  damage  to  the  emergency 
spillway,  the  wooded  area  downstream  of  the  spillway  or 
the  embankment  were  observed. 

5.4  Flood  Potential:  Design  features  of  the  dam  were 
established  as  noted  in  paragraph  5.1. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  paragraph  1.3.3. 

Except  for  withdrawal  for  water  supply,  regulation  of 
flow  from  the  reservoir  is  automatic.  Water  rising 
above  the  crest  of  the  principal  spillway  flows  into 
this  inlet  and  through  the  dam  in  a 48  inch  corrugated 
metal  pipe  which  makes  a transition  to  a 36  inches 
square  concrete  conduit.  Water  also  flows  past  the  dam 
over  the  ungated  emergency  spillway,  in  the  event, 
water  in  the  reservoir  rises  over  the  crest  of  the 
spillway. 
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Outlet  discharge  capacity,  reservoir  area  and  storage 
capacity,  and  hydrograph  and  routing  determinations 
were  developed  by  Michael  Baker,  Jr.,  Inc.  as  preliminary 
estimates  for  this  investigation. 

The  routing  of  the  100  year  and  one-half  P.M.F.  hydro- 
graphs began  with  the  reservoir  level  at  the  crest  of 
the  principal  spillway. 

5.6  Overtopping  Potential : The  probable  rise  in  the  reservoir 
and  other  pertinent  information  on  reservoir  performance 
in  various  hydrographs  is  shown  in  the  following  table: 


TABLE  5.1  RESERVOIR  PERFORMANCE 


Hydrograph 

Item  Normal 

100  yr(a) 

1/2  P.M.F. (b) 

P.M.F. (c) 

Peak  flow,  c.f.s. 

Inflow 

637 

2675 

— 

Outflow 

531 

2553 

- 

Peak  elev. , ft.  M.S.L.  1404.0 

1407.7 

1411.4 

- 

Emergency  spillway 

Depth  of  flow,  ft. 

3.2 

6.9 

- 

Avg.  velocity,  f.p.s. 

4.6 

11.0 

- 

Non-overflow  section 

Depth  of  flow,  ft. 

- 

0.4 

- 

Avg.  veolocity,  f.p.s.  - 

- 

2.4 

- 

Tailwater  elev. , 

ft.  M.S.L. 

“ 

— 

(a)  Based  upon  a 100  year,  six  hour  rainfall. 

(b)  One-half  P.M.F.  by  C.O.E.  standards. 

(c)  The  dam  is  classified  as  "significant"  hazard.  It  does  not 
have  to  pass  the  P.M.F.  according  to  C.O.E.  standards. 


5.7  Reservoir  Emptying  Potential:  The  reservoir  can  be 

drained  by  opening  a series  of  12  inch  gate  valves  to 
allow  flow  into  the  double  chambered  intake  tower  and 
eventually  into  the  36  inch  square  concrete  conduit. 
The  system  will  permit  withdrawal  of  about  24  c.f.s. 
with  the  reservoir  at  the  normal  pool  level  and  essen- 
tially dewater  the  reservoir  in  about  54  hours. 
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5.8  Evaluation:  Hydrologic  and  hydraulic  determinations 
for  this  project  were  not  submitted  by  the  owner  or 
designer.  It  was  therefore  necessary  to  prepare  esti- 
mates of  these  determinations.  Based  upon  the  hydro- 
logic  and  hydraulic  estimates,  the  dam  will  not  pass 
one-half  P.M.F.  without  overtopping.  The  dam  will, 
however,  pass  the  100  year  flood.  The  emergency  spill- 
way will  pass  approximately  40  percent  of  the  P.M.F. 
without  overtopping  the  dam  embankment. 

It  should  be  indicated  that  conclusions  pertain  to 
present  day  conditions,  and  that  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  6 - DAM  STABILITY 


6.1  Foundation  and  Abutments:  No  geologic  report  or  sub- 
surface investigation  was  provided  by  the  owner  or 
designer.  Observation  of  the  water  supply  tunnel 
entrance  on  the  right  abutment  indicated  that  the 
bedrock  at  this  location  is  a red  shaley  sandstone. 

6 . 2 Stability  Analysis 

6.2.1  Visual  Observations:  Structural  inadequacies 
noted  during  the  visual  inspection  of  the  dam 
are  related  to  the  clear  seepage  at  the  toe 
of  the  dam  and  at  the  right  abutment. 

6.2.2  Design  Data:  No  stability  analysis  of  the 
embankment  was  provided  by  the  owner  or 
designer  and  there  is  reason  to  believe  none 
was  made.  However,  it  is  sufficient  to  say 
that  the  clear  seeps  represent  an  undesirable 
condition.  This  condition  may  be  assessed 
by  determining  the  piezometric  levels  and  the 
effect  on  the  stability  of  the  embankment  and 
foundation  before  any  type  of  remedial  construc- 
tion is  proposed.  Precautionary  measures 

such  as  berms  and  filters  can  be  constructed 
with  the  knowledge  that  these  measures  will 
reduce  the  risk  of  piping  and  slope  failure. 

6.2.3  Operating  Records ; Records  of  stability 
problems  were  not  available. 

6.2.4  Post-Construction  Changes:  Other  than  the 
excavation  of  the  tunnel  entrance,  no  post- 
construction changes  were  observed  since  the 
1955  construction. 

6.2.5  Seismic  Stability:  Strasburg  Dam  is  in 
Seismic  Zone  2 and  represents  no  hazard  from 
earthquakes  according  to  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams . 

6.3  Evaluation:  Stability  analyses  of  the  downstream  and 
upstream  slopes  are  needed  to  evaluate  the  effect  of 
the  clear  seepage  and  rapid  drawdown  on  slope  stability. 
Soil  parameters  and  piezometer  levels  in  the  embankment 
and  foundation  should  be  obtained  and  used  in  the 
analyses . 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment,:  There  are  detrimental  findings,  concern- 
ing seepngo  sc  a result  of  this  inspection.  The  spillway 
will  pass  the  100  year  flood  without  overtopping  the 
embankment.  This  is  a minimum  requirement  consistent 
with  the  "significant"  hazard  classification  of  the 

dam.  However,  the  one-half  P.M.F.  overtops  the  embankment 
by  0.4  feet. 

Design  plans  were  supplied  by  the  Town  of  Strasburg. 
As-built  drawings  or  construction  specifications  were 
not  available. 

Because  of  its  "significant"  hazard  classification, 
measures  to  control  the  clear  seepage  need  not  be  done 
immediately,  but  the  clear  seepage  should  be  corrected 
following  further  investigation. 

Further  investigation  is  recommended  to  provide  data  to 
use  in  assessing  embankment  and  foundation  stability. 

Soil  samples  of  the  embankment  should  be  obtained  and 
tested  for  strength  parameters.  Piezometers  should  be 
installed  to  determine  phreatic  levels  in  the  embankment 
and  foundation. 

7.2  Recommended  Remedial  Measures:  The  inspection  revealed 
certain  items  of  rehabilitation  or  other  work  which 
should  be  given  high  priority  by  the  owners.  These 
are: 

1)  The  owners  should  control  the  clear  seepage 
after  definition  by  further  investigation. 

This  may  be  done  with  filters,  berms  and 
extension  of  surface  and  subsurface  drains. 

2)  The  owner  should  investigate  the  existence  of 
the  three  inch  cast-iron  pipe  that  may  be 
leaking  at  the  toe  of  the  dam. 

3)  The  owner  should  remove  all  tree  growth  from 
the  embankment. 

4)  The  owner  should  repair  clogged  and  damaged 
drains . 

5)  The  owner  should  analyze  the  stability  of  the 
dam  for  various  flood  conditions . 

6)  The  owner  should  perform  downstream  flood 
analyses  to  determine  the  effects  of  a potential 
failure . 
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7 ) The  owner  should  develop  and  implement  a 

precipitation-based  warning  system  similar  to 
the  flash  flood  system  developed  by  the  U.S. 
V/eather  Bureau  to  protect  the  downstream 
resident  and  campers. 
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movement  was  observed.  Riprap  is  less  embankment  freeboard,  riprap 

than  one  foot  above  normal  pool.  should  be  extended  to  the  crest 

elevation. 
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Strasburg  OUTLET  WORKS 
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EMERGENCY  GATE  Emergency  gate  is  a 12  inch  gate  valve  within  the 

intake  tower. 


Strasburg  INSTRUMENTATION 


OTHER 


Strasburg  RESERVOIR 


Strasburg  DOWNSTREAM  CHANNEL 
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appendix  IV 


CHECK  LIST  - ENGINEERING  DATA 


Strasburg  • CHECK  LIST 

ENGINEERING  DATA 


RAINFALL/RESERVOIR  RECORDS  No  known  rainfall  and  water  level  records  are  available.  Regional  rainfall  data 

are  available  from  the  Virginia  Climatological  records. 


REMARKS 


BORROW  SOURCES  N°  borrow  area  locations  were  shown  on  the  plans.  There  are  indications  that  the 

borrow  area  was  located  1000  feet  downstream  on  the  left  hillside. 


ITEM  REMARKS 
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ITEM  REMARKS 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS: 


0.89  square  miles 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) : 1404.0  (54.6  Acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  : 1404.5  (58.0  Acre-feet) 

ELEVATION  MAXIMUM  DESIGN  POOL:  1£H 

ELEVATION  TOP  DAM:  1411 

CREST:  Emergency  Spillway 


a.  Elevation 

b . Type  

a.  Width 


1404.5 


Side  channel  earth  and  rock  cut 


50  feet 


d.  Length  435  feet 

e.  Location  Spillover  Over  left  abutment  downstream  of  dam 


f.  Number  and  Type  of  Gates  • None 


OUTLET  WORKS: 


a . Type 


Concrete  tower 


b.  Location  Approximate  center  of  upstream  toe 


c.  Entrance  inverts  Overflow  weirs 

d.  Exit  inverts  36  inches  square  box  conduit 

7 j -i  • i * _ i o • • 


e.  Emergency  draindown  facilities  12  inch  gate  valve 


HYDROMETEOROLOGICAL  GAGES : 


None 


a.  Type 

b.  Location 

c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE  Not  known 


Name  of  Dam:  Strasburg 
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APPENDIX  V 


INFORMATION  FROM  THE  DESIGN  ENGINEER 


T 


P©\JN  OEMS 

C.  C.  WILEY,  PE  1670-1049 
p.  j.  p.  wilsgn,  pe  iom  1001 


WILtTY  Cx  WILbO/N,  l/NO. 

« PROFESSIONAL.  CORPORATION 

ENGINEERS  • RRCMITECT  S • PLANNERS 
LYNCHBURG  - RICHMOND  - VIRGINIA  BEACH 


©price  ws 

G.  L.  PAGP,  .IR..PP  B G.  WOT  KIMS,  .iff  ,PP 

C.  M.  PflKKEH,  PE  KENT  CVflNS,  JR  .PE 


DIRECTORS 


W.  M.  JOHNSON,  PC,  CP 
T.  R.  LtflCHMflN,  Alfl 
J.  R.  BOOT  ON , PC 

CONSULTANT 
P.  B.  BOYNTON,  PC 


L.  P.  WADE,  PE 

W.  M.  GRfiPNWOOD,  P P 

RCTIRCD 
W.  E.  ROYRL.L,  PC 


2510  LANGHORNL  ROAD 
P.  O.  BOX  B77 
LYNCHBURG,  VA.  2AS05 
ROA-SA7-GIG2 


June  14,  1978 


Mr.  David  J.  Greenwood,  P.E. 

Michael  Baker,  Jr.,  Inc. 

Box  280 

Beaver,  Pennsylvania  15009 

Re:  Town  of  Strasburg,  Virginia 
Inspection  of  Dam 


v //  & /?  y 
~ jit  i/b  v'/  t<~ 


/t 


ASSOCIATrS 
C J.  SIEGRiST,  JR  ,Pt 
K.  C.  D6DL , JR  .PP 
T.  t . MALL,  JR  .PE 


R.C.  JONES,  PE 
M.K.  SHELTON,  AlA 
T.  J.PTHERTON,  JR  .AlA 
M.L.LYTTON.AIA 

C.  H.  MITCHEL  L,  .JR., PE 
W.  A.  STVRRT,  B.PE 

W.  D.  WRIGHT,  PE 

R.  E.  JEEERIES,  PE 
».  D.AV/STIN,  PE 

D.  H.  JONES,  .JR. .PE 
O.  E.  CRAFT,  JR.,Pe 
W.  E.  CLINE,  PE 

S.  T.  THOMPSON,  JR., PE 
J.  L. THOMPSON,  PE 


B. L.NlCHOl  S.  JR  .PP 
W.  B NOLEN, PE 

W.  H.CLINGENPt  CL  . PE 
M.  K . JONES,  JR  ,PP 

C. M.BARNf  5, . jr  ,«iP 

D.  P.  MANNING,  PE 
C.W  BVRTON, PC 
f.  R.  MAYS,  pe 
R.G.  ROBFRSON.PC 
J-  K. SPENCER,  E. PE 
W.  fl.ENST«eENO.  PE 
J.  B STEADMAN. PE 
JC.PflGt.RA 

R.  A.  LEMON,  PE 


Dear  Mr.  Greenwood: 

In  response  to  our  conversation  by  telephone  and  your  letter  of 
June  8,  1978  we  have  reviewed  our  files  for  the  above  project  in  an  effort 
to  locate  the  information  requested. 


We  have  found  considerable  information  regarding  the  preliminary  design 
of  the  spillway  for  this  dam  but  have  not  found  the  final  design  calculations. 
The  design  was  based  on  a drainage  area  of  0.973  square  miles  and  a maximum 
runoff  of  2,000  cfs  per  square  mile;  therefore,  the  maximum  design  flood  flow 
was  1,928  cfs.  The  spillway  design  was  based  on  the  broad  crested  weir  formula 
Q = 3.087  L (H+Hv)3/2.  We  have  not  found  any  evidence  that  spillway  rating 
curves  or  storage  vs  elevation  curves  were  developed. 

In  regard  to  the  question  concerning  the  height  of  the  dam,  it  appears 
that  bids  were  received  on  two  different  heights  and  the  lower  height  was 
selected  because  of  a lack  of  funds  for  the  higher  dam. 

We  are  enclosing  copies  of  the  calculations  for  the  drainage  area, 
correspondence  regarding  approval  of  the  dam  by  the  U.  S.  Forest  Service  and 
the  State  Department  of  Health,  excerpts  from  the  specifications  regarding 
bids  on  different  heights  of  dam,  a copy  of  the  form  of  proposal  submitted 
by  the  low  bidder,  a copy  of  a letter  regarding  the  award  of  the  contract 
and  a copy  of  the  contract. 
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Mr.  David  J.  Greenwood,  P.E. 
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June  14,  1978 


Although  a full-time  project  representative  was  present  throughout  the 
construction,  we  have  not  been  able  to  locate  the  daily  inspection  reports. 

It  is  possible  that  the  Town  has  these  reports  in  their  file. 

Our  invoice  for  researching  the  files  and  providing  copies  of  the  enclosed 
data  is  being  submitted  with  a copy  of  this  letter  to  the  Town  of  Strasburg. 

Very  truly  yours, 


WILEY  & WILSON,  INC. 


RCD:vs 

Enclosures 

cc:  Mr.  Wesley  Welch 
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J arm  ary  l,  1955 


Mr,  J . ttajr  Miller 
Mayor,  Town  of  Strasburg 
Straaburg,  Virginia 

Dear  Mr.  Mi liori 

Reference  is  made  to  your  appliooticn  /or  the  use  of  National  Foroat 
land  in  conn action  with  ttoo  lnproveneot  of  the  Town  of  Strasburg's 
reservoir  da*. 

Banger  Eger  baa  supplied  this  off  lea’  with  ona  sot  of  design  drawings 
and  soeclf icattona  covering  tha  proposed  work. 

Since  a part  of  the  structure  trill  be  located  on  National  Forest  land 
Its  design  net  be  approved  by  the  Chief,  Forest  Service.  Three  ad- 
ditional seta  of  drawings  and  specifications  end  a report  of  the  hydrol- 
ogy study  mde  by  the  consulting  engineers  will  be  required  to  submit 
tha  case  to  tha  Chief.-, 

In  order  to  expedite  the  natter  we  celled  Mr.  McNutt  of  Wiley  and 
Wilson  and  requested  hia  to  furnish  the  additional  plans,  etc.  We 
also  requested  a statement  regarding  the  foundation  condition. 

We  regret  the  delay  in  the  issuance  of  your  permit,  but  hope  thee# 
final  details  stay  be  cleared  within  a short  tine. 


Rescrvol. 
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FECIAL  USE  PERMIT 


l K 


George  Washington  national  iorest. 

Farmieslon  Is  hereby  granted  to  Town  of  Strasburg,  Virginia,  hereinafter 
called  the  permittee,  to  use,  subject  to  the  conditions  set  out  below,  the 
following-described  lands  or  improvements: 

A portion  of  U.  S,  Tracts  No.  154»  (Cook  and  ifcck)  and  No.  6C  (A.  V. 
Kaiser)  to  be  occupied  by  portions  of  the  Town  of  Strasbourg's  enlarged  dam 
and  facilities,  and  a right  of  way  for  existing  8"  oipe  line  through  tunnel 
extending  across  U.  S.  Tracts  No.  60  (A.  V.  Kaiser)  and  No.  68  (Rickett  and 
Graham)  for  a distance  of  1,760  feet.  All  of  the  above  'J.es  in  Shenandoah 
County,  Virginia,  as  shown  on  the  attached  drawings  which  ure  made  o part 
of  this  permit. 

This  permit  covers  approximately  10  acres  for  the  purpose  of: 

Repairing  and  enlarging  present  dam  to  extend  on  Government  land  as 
shown  as  "Re faired  Dam"  on  the  attached  drawings.  Construction  shall  be  in 
accordance  with  approved  specifications  prepared  by  Wiley  and  Wilson, 
Consulting  Engineers,  and  shall  also  comply  with  the  following: 

1.  The  spillway  shall  be  made  adequate  . to  discharge,  a maximum  runoff,  of 
2, COO  c.f.s.  por  square  mile  with  a freeboard  of  not  less  than  2 feet 
and  shall  be  constructed  so  as  to  prevent  possible  erosion. 

2.  If  deemed  necessary  by  Forest  Service  engineers,  erosion  control  devices 
shall  bo  promptly  installed  to  protect  the  slope  between  the  3pillvay 
outlet  and  the  existing  stream  channel. 

The  exercise  of  any  of  the  privileges  granted  in  this  permit  constitutes 
acceptance  of  all  the  conditions  of  this  permit.  This  permit  is  iaeued  free 
under  Regulation  U-ll. 

1.  Construction  or  occupancy  and  use  under  this  permit  shall  begin 
within  one  month,  and  construction,  if  any,  shall  be  completed  within  12 
months,  from  the  date  of  the  permit.  Thia  use  3hall  be  actually  exercised 
at  least  365  days  each  year,  unless  otherwise  authorised  in  writing. 

2.  Development  plans;  lay-out  plans;  construction,  reconstruction,  or 
alteration  of  lay-out  or  construction  plana  for  this  area  must  be  approved 

in  advance  and  in  writing  by  the  forest  supervisor.  Trees  or  shrubbery  on  the 
permitted  area  nay  be  removed  or  destroyed  only  after  the  forest  officer  in 
charge  has  approved,  and  has  marked  or  otherwise  designated  that  which  may  be 
removed  or  dostroyed.  Merchantable  tinber  cut  nust  be  paid  for  by  the 
permittee.  Trees,  shrubs,  and  other  plants  nay  bo  planted  in  such  manner 
and  in  such  places  about  the  pxenlses  as  nay  be  approved  by  the  forest 
officor  in  charge. 

3.  The  permittee  shall  maintain  the  improvement:!  and  premises  to  stand- 
ard r.  of  ropalr,  orderliness,  neatness,  sanitation,  and  safety  acceptable  to 
the  forest  officer  in  charge. 

4.  Thia  permit  is  subject  to  all  valid  claims. 


5.  'The  permittee,  in  exorcising  tho  privileges  granted  by  this  permit, 
shall  comply  with  the  regulations  of  the  Department  cf  Agriculture  and  all 
federal.  State,  county,  or.i  municipal  laws,  ordinances,  or  regulations  which 
ore  applicable  to  the  irea  or  operations  covered  by  thlc  permit. 
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.no  Lvniuuoc  snail  tax*  all  reasonable  { -ecautions  to  prevent  and 
suppress  forest  fires.  No  material  shall  be  cUsp-w*  ' of  by  turning  in  open 
fires  during  the  closed  season  established  by  law  or  r.  •’ilation  without  a 
written  perait  from  thefbrest  officer  in  charge  or  his  nutnv.~ized  agent. 

?,  The  permittee  shall  exeroisa  diligence  in  protecting  fro-  — mage 
the  land  and  property  of  the  United  States  covered  by  and  used  in  conno~- .sa 
with  this  permit,  and  shall  pay  the  United  States  for  any  damage  resulting 
froa  negligence  or  froa  the  violation  of  the  toros  of  this  permit  cr  of  any 
law  or  regulation  applicable  to  the  national  forests  by  the  permittee,  or  by 
any  agents  or  employees  of  the  permittee  acting  within  the  scope  of  their 
agency  or  employment , 

8.  The  permittee  shall  fully  repair  all  damage,  other  than  ordinary 
wear  and  tear,  to  national  forest  roads  and  trails  caused  by  the  permittee 
in  the  exercise  of  the  privilege  granted  by  this  permit. 

9.  No  ISember  of  or  Delegate  to  Congress  or  Resident  Commissioner  shall 
be  admitted  4~  any  share  or  port  of  this  agreement  or  tc  any  benefit  that  nay 
ari>*  herefrom  unless  it  is  made  with  a corporation  for  .‘ts  general  benefit. 

10.  Upon  abandonment,  termination,  revocation,  or  cancellation  of  this 
permit,  the  permittee  shall  remove  within  a reasonable  time  all  structures 
and  improvements  except  those  owned  by  the  United  States,  and  shell  restore 
the  site,  unless  otherwise  agreed  upon  in  writing  or  in  this  permit.  If  the 
permittee  fails  to  remove  all  such  structures  or  improve.w»nts  within  s 
reasonable  period,  they  shall  become  the  property  of  the  Uhited  States,  but 
that  will  not  relieve  the  permittee  of  liability  for  tho  cost  of  their  re- 
moval and  restoration  of  the  site. 

11.  Thi3  permit  is  not  transferable.  If  the  permittee  through  voluntary 
sale  or  transfer,  or  through  enforcement  of  contract,  foreclosure,  tax  sale, 
or  other  valid  legal  proceeding  shall  cease  to  be  the  owner  of  the  physical 
improvements  situated  on  the  land  described  in  this  perait  and  is  unable  to 
furnish  adequate  proof  of  ability  to  redeem  or  otherwise  reestablish  titlo 

to  said  improvements,  this  perait  shall  be  subject  to  cancellation.  But  if 
tho  porson  to  whom  title  to  said  improvements  shall  have  been  transferred  in 
either  manner  above  provided  is  qualified  as  a permittee,  and  is  willing  that 
his  future  occupancy  of  the  premises  shall  be  subject  to  such  new  conditions 
and  stipulations  as  existing  or  prospective  circumstances  may  warrant  , his 
continued  occupancy  of  the  premises  may  be  authorised  by  permit  to  him  if,  in 
the  opinion  of  the  forest  supervisor,  issuance  of  a permit  is  desirable  ond 
in  tho  public  interest. 

12.  In  case  of  change  of  address,  the  permittee  3hall  immediately' 
notify  the  forest  supervisor. 

13.  The  temproary  use  and  occupancy  of  tho  premises  and  improvements 
herein  described  may  not  be  sublet  by  the  permittee  to  third  parties  without 
the  jrior  written  approval  of  the  forest  supervisor  and  the  permittee  shall 
continue  to  bo  responsible  for  compliance  with  all  conditions  of  this  permit 
by  persona  to  whom  such  rremises  may  be  sublet. 

14.  This  permit  nay  be  terminated  upon  breach  of  any  ->f  the  conditions 
heroin  or  at  the  discretion  of  the  regional  forcstvr  or  the  Chief,  forest  dervi 

15.  In  the  event  of  any  conflict  between  nay  of  the  preceding  printed 
Clauses  or  any  ; rovision  thereof  and  any  of  the  following  clauses  t any 

; revision  thereof,  the  preceding  j r Anted  clauses  will  bontr-'l, 

16.  This  permit  is  subject  to  the  conditions  set  forth  above  and  to 
c \ili»lons  //Id  to  it  28  attached  hereto  and  nade  a part  of  this  permit. 


27.  The  icrmittee  shall  be  responsible  for  the  acts  of  the  construction 
aal  maintenance  organisation  or  contractors. 

12.  All  temporary  structures  usod  in  connection  with  co.istructior  shall  be 
aoved  when  construction  has  been  completed.  All  temporary  roads  shall 
be  obliterated  and  treated  to  the  satisfaction  of  the  forest  Officer 
In  charge. 

19.  This  permit  is  confined  to  the  purposes  specified  and  the  forest  Service 
retains  the  right  to  use  the  land  for  uny  other  jxirpese  not  inconsistent 

therewith. 

20.  In  the  control  cf  water  covored  by  this  permit,  the  riparian  rights  of 
others  must  be  duly  protected  by  the  permittee. 

21.  Any  damage  caused  by  the  permittee  or  his  agents  to  forest  Service 
maintained  roads  or  to  woods  roads  shall  be  repaired  at  the c xj  cn3e  of 
the  permittee. 

22.  The  area  and  improvements  shall  at  all  reasonable  times  be  open  to 
inspection  and  examination  by  Forest  Officers  and  inspectors  and 
officers  of  the  United  States. 

23.  All  borrow  pits  or  scars  shall  be  graded  to  slopes  that  permit  revoc- 
ation, treated  and  maintained  in  a manner  such  that  the  area  will  be 
permanently  vegetated. 

24.  The  permittee  shall  be  responsible  for  the  continuous  caintenace  of 
all  improvements  and  structures  on  National  Forest  land.  Such  main- 
tenance shall  Include  the  assurance  of  (l)  a water  tight  dam;  (2)  veg- 
etative cover  on  all  exposed  dam  slopes,  borrow  pits,  and  scars;  (3) 
removal  of  tree  or  brush  growth  on  the  dam  slopes  and  spillway  opening; 
(4)  removal  of  obstructions  to  the  spillways. 

25.  Facilities  necessary  for  public  safety  are  the  responsibility  of  the 
permittee. 

26.  The  pexmittoe,  in  the  performance  of  this  permit,  shall  not  discriminate 
againat  any  employee  or  applicant  for  employment  because  of  race,  creed, 
color,  or  national  origin  and  shall  include  in  nil  sub-contracts  a pro- 
vision imposing  a like  obligation  on  sub-contractors. 

27.  This  permit  shall  have  no  force  and  effect  until  the  permittee  has 
signified  acceptance  of  its  provisions  and  conditions  by  signing  below 
and  returning  the  duplicate  copy  to  the  Forest  Supervisor. 


This  permit  is  accepted  subject  to  the  conditions  set  out  above. 
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R .vision  F>'. . IT  - vnenatunn.  en  Mountain  , ; >j*»-v  o lr  Repairs 
uni  .r.\y  n . The  work  under  this  <\ iv  i s i or  c-'-r.n  1st c of  xho 

r<* p-ilr  of  a sxiatlnc  Masaonutf  «r.  fountain  Raw  TVs, .or  1 r-sc-voir 
Dan.  including  t’.vs  removal  of  all  •toatharad  n.'V*-*»r?.a1 . organio  m&'.for 
•ms  tab  Is  substances  and  splllwav  oonerets  from  the  exist  in,*;  dam 
structure;  replacing,  ro shaping,  nr.,1  artonding  i;hei  '3 -on  rlopao  with 
tjel -jot i^s  material  to  the  now  cross-fee* ions  shewn  on  the  plans; 
tha  construction  of  an.  in  taka  ruid  overflew  towor,  ever  acting  piping, 
spillway,  and  all  other  incidentals  thereto,  an  described  in  the 
specifications,  detailed  on  the  drawings,  cr  ac  may  be  required  fer 
the  complete  repair  of  the  Mussonutten  Mountain  Rnvr  'Vat or  Rasorvoi** 
Dam- 

Alternate  Me>  } to  Division  Do,  II  - ■■.ir  and  Enlargement 

to  the  Mauearutten  Mountain  Reservoir  ar.d  Drc.i . Tl.e  work  covered 
by  this  altematn  plan  for  repair  and  enlarpo.r.ori  of  .bo  renerroir 
and  don  includes  the  vrerk  described  under  Division  Kt>,  II  for 
TUsaanutton  Mountain  Reservoir  Dam  Repair,  arid  ir.  aMition  thereto , 
ir-oludos  raising  of  the  dam  ar.d  onlargor.ent  of  the  reservoir  as 
shewn  by  the  Mew  D'in  ^actions  on  the  plar,3  as  described  heroin,  and 
r, 3 may  be  required  for  the  complete  repair  arc  or>larg?.m(?nv  of  th‘i 
Miusanuvtten  Mountain  Reservoir. 

Dlddern  m/  submit  individual  proror..ls  ft*  : He  various 
divisiens  of  tha  verk  or  a corbiivit'.on  wopcsnl  fc r ail  i iv 1 s i 
and  alternator.  Cor  tho  entire  pro.;oc'-- 
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•v'. tt>  ;-.c  dor.c  uj'.d  sr  this  Divirion 

fv.--Ro.Mal  >.-■  * - D4  -le ‘or*  ! • II  - ">'•  ‘ 
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xor’-,  vt-!  • oti  Vy  Vr.ti  bi'ltor  ^ t • - r jr. ■#.•?  . . v > 

if  am,  -v.:  the  feta  1 oxters  i«-d  fc-  - :t  •.*:::  c.'  crar.d  total  s' 

iter,  to*  sip  ."ill  be  pons idarod  »?  ~.h ' ? t,]*  b‘d  Lr.  iwar'* ing  tie 
'’entrar  0 
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Alternate  Proposal  No.  3 - Division  No.  II  for  Repair  an? 
dnl a r gemant  to  the  Massanutten  Mountain  Reservoir  and  Dam  shall  be 
prepared  In  the  a ana  manner  as  Proposal  No.  2,  and  Includes  only  ths 
additiou.il  quantities  required  to  raloo  the  dam  and  enlarge  the 
reservoir.  Proposal  No.  2,  Division  No.  II,  combined  with  Alternate 
Proposal  ho.  ),  division  No.  II,  will  bo  for  construction  of  the  Eha 
and  Reservoir  as  shown  by  the  New  Dam  Sections  on  the  plans  and 
described  herein. 

Combination  Proposal  No.  U ~ shall  be  a lump  eun  bid  for 
all  work  to  bo  performed  under  Proposal  No.  1 for  Division  No.  I for 
Filter  Plant  Improvements,  and  Proposal  No.  2 for  Division  No.  II  - 
l&asanutcon  Mountain  Reservoir  Dam  Repairs. 

Combination  Proposal  No.  5 - shall  be  a lump  sum  bid 
including  th~  to  be  performed  under  Proposal  No.  1 for  Division 
No  I - -liter  Plant  Improvements , and  Proposal  No.  2,  Division  No. 

T-  combined  with  Alternate  Proposal  No,  3 for  Massanutten  Mountain 
P.63ervoir  Efem  Repairs  and  Enlargement. 

Alternate  Proposal  Mo.  6 is  a deduotion  or  omission  for 
substituting  136*  of  ItQ"  dia.  corrugated  metal  pipe,  and  6 3*  of 
3'  x y reinforced  oonorete  oulvart  for  the  2ii9'  of  3’  x 3*  reinforced 
conorete  oulvart  through  the  Dim  to  Proposal  No.  2,  Divioion  No.  II, 
or  to  Combination  Proposal  No.  U, 

Alternate  Proposal  No.  7 is  a deduction  or  omission  for 
substituting  216»  of  Udn  dia.  corrugated  metal  pipe,  and  33'  of 
y x y raiaforoed  oonorete  oulvart  for  the  2 1&'  of  }'  x 3'  relnforoed 
oonorete  oulvart  through  the  Dam  to  Proposal  Ho.  2,  Division  No.  II, 
combined  with  Alternate  Proposal  No.  3,  Division  No.  II,  or  Combination 
Proposal  Ho.  5» 
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tf>  !m M:'y  or.r.w , • ••)  :'r.n;U-h  ell  a'  or,  toots,  odnotructini  elat.-  , 
and  r»:-pliar. cos  tv.coa*>ftr>  fur  th  > c-ratructi  in  of  tho  Addlnirr.  to 
t .T’  •■>  :1". tin'  Fllt-r  Pl'.nt  und  tho  RooM-ir1?  o rid  I.nprov  ujor.to  bo  tho  existing 
.'haomvr t^n  Vour.tnin  Kosorvolr  and  D..r,  all  as  indieat  ret  on  tho  Plans  and 
S-ooit'loati.nu  t’or  oat  or  T.’orkn  Iriprovcnoako  for  tho  Town  of  S tins  burg, 
Virginia,  proonrod  by  tflloy  ft  Wilson,  Consulting  Knr.lnjors  and  dated  * 
Sootenr.bor  lc;,  for  tho  following  divisions  of  v/orlci 

Proposal  ITo , 1 - Division  Wo«  X --  For  Filter  Plant  iTjprom^icnts 
including  uho  construction  of  a p^Ofcoo" Gallon  Per  Day  addition  to  the 
proaont  plant,  including  now  mixing  basin,  now  eoarula tin-  or  r.ottllng  baain, 
r.yj  filtor  find  filtor  gallory,  no sr  cloar  nail,  nra  addition  to  filter  head 
hones,  now  ohlorinator,  now  dry  chemical  food  or,  now  high  head  olear  wator 
runp  and  nil  now  plant  piping,  fittin-s,  and  nocesoorioa  rysoosGory  for  tho 
ecmplete  installation  for  the  oua  of  ~~7/  /yC  ~/>9  £sr~  .< 
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Propoaal  lfo»  2 > Dlvialon  Mo.  II  — For  tho  the sonuttsn  Mountain 
Reservoir  Ropairo  and  Enlargements  (Top  Don  Slovntlon  lJtll.O)  including  tho 
removal  of  all  -weathorod  ratsrlal,  organio  matter,  unstable 'substances  and 
3 jillway  conorote  from  tho  existing  dan  otruoturoj  replacing,  reshaping, 
p.r.d  extending  tho  dan  elopes  with  selootive  material  to  tho  now  crocs-soctiona 
eh.oTm  on  tho  plans  j the  construction  of  an  intake  ar.c!  overflow  terror, 
connecting  pipln~,  spillway,  and  all  other  incidental  a thereto,  for  tho 
unit  prices  and  total  sun  baaod  upon  tho  itemised  quantities  as  follows* 

So.  Tfcit 

Doooriotlon  Unit  Units  Price  Total 


1 Clearing  and  Grubbing 
-i  Clearing 

5 Foundation  Excavation 
■ i jRopulr.r  h'-'.o-—  t l i -.r..'  Morrow 
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’ 

*\ 

/'7  «-r 

c _*><* 

V 

Zr  /V' 

$ ✓/  ‘ y 

A 

V 

f.  , /■*: 

* /> y * 

N.’ 

-.’rr  *“ 

0 

A 

J rr.f 

8 _r* 

A 

/*'?■  r'\ 

V 

VS  • - 

> ■> 

\ N 
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//J'  *■••• 

•v  ?o  ~ •* 

,-V 

...W 

- 

; * •_  . 1 » r\  ^ r.  £ f*  1 
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A 


c'.'a 

I>inarl  ptio  " 

folto 

J <1 

’ r,  ; and  CrisbM  .1  - 

\ore 

1 ' • 

. 

* .-1  ^ 

\vr<* 

Vn 

.‘.i  >?i  L'Sp.*.\-.vfcl<.n 

C . , . Ua 

PC 

■*  1 

• :-5!..r  .cp's  vnii'::.  urn!  ’•o.v  jt; 

'A..  Yd;, 

> 

Ad din.-  6 • - 'jo  Ovori’i.yw  Intako 

loner  Height  (Top  HI,  1/j19.C) 

Ll.r.vr 

1 

Concrete  Culvarfc  J 'x'-S : oo.'iplote 
Includin'  0 one rote  and  rein- 
forcing Gtcol,  12"  Moon.  Joint 

C.I.  pipe  end  fittings  and  supports 
1 oonoroto  collar  and  1 concrete 
hoaar?all 

Hone 

21 1 

12"  C.I.  Jieoh.  Joint  Pi pot  coxaploto 
Including  oxonvation  and  backfill 

Ho  no 

25 

12"  7.  8"  C.I.  Koch.  Joint  Roduoer 
and  oonneotion  to  existing  8n 
water  lino 

Ho  no 

26 

Rip  Rap  - Dry 

Sq.  Yds. 

150 

27 

Rip  Rap  - Grouted  in  Plaoe 

9q.  Ido. 

U C, 
- > 

23 

Cntoh  Basins  Complete 

l!one 

29 

Concrete  Hcadnalls  for  8"  and  12" 
Pipo 

Ho  no 

30 

Underdrftin  Ccnplote  Inoluding  Pipe 

Lin.  Ft 

0 58 

31 

. 12''  Conor  ate  Pipe  Complete  In- 
c lading  Excavation  & Backfill 

Lin.  Ft, 

> .36 

32 

3"  Co no rata  Pips  Ccaplcte  In- 
cluding Excavation  and  Backfill 

Nsn© 

33 

Ton  Soiling 

Aoros 

1.34 

*1. 

oding 

Aoroc 

1.34 

total  Alternate  Proposal  Ho. 3 -Division  Ro. 
(.'temp  18  - 3h  Inclusive) 

n 

, rand  Total  Propoaal  Ho.  2 - Pivinio 
Alternate  Proposal  Ho.  3 - Division 
(Ibw.o  1 - yh  Inclusive ) 

r.  i;c.  II 
Ho  • I :* 

and 
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: . r > ••  u'.j 


•.  ' ■: ; j i or.tvtt 


i /'rt  *77.- 


. . • Pro  '*>'.1  t: 

[ , ♦ 

. • > . , 1 * ••*.  .jt*  '< 

i 1 5 ' * 

_".!*  • > > C v •• 

x._7S>  p.vJani/. 

• , 

/"(j  ■*  •>© 

1 ■ 

1 ^ 1 

<•  • 'r.  * it  1 *1©  > t 

Di.-laloi. 

‘.vis  if.  -<r. . 13  f'>r  a 

vmrttinn  . 

• ‘ (it  - j 1 c 

J _ ' 'SA. 

’ VH  l'iV*'  1 

' {> /2 6,  000^ , , 

* ho  Lin.  ft.  ; f 

X • -f  I t 

tho  i Vi  is  o'n?j!"3d  to 

Ai  Lin . F'to 

tl  an.;  1S6  Ft.  cf  iv.*;r 

. iars-’te.r  ( 

ccrrjp.atod  noial  o.i 

vort  pips 

0 1 3 a r , you  cmy 

or  do duct 

;r.'“  o •■;••  ,\t } Proposal  Vo , ,?  etc  Cr.r'Mruti.'a  Proicaa\  h*c«  ii 

' 3 n c • 1L_22c><2_  7iA&±L2j2<*2-~L 'rP  /x 

t .o.<7  dollars  (i  ). 


A1  form  to  Imperil  'Jo.  7 - If*  the  2L?  Lin.  Ft.  of  }’  x 3* 
roinforoo:  c-cr.aroto  Vex  culvort  through  the  das;  lr  chanted  to  J3  ^in.  Ft . of 
J‘  :•  y Vox  e-;lrort  and  2i6?  of  !.0"  dlcr.atsr,  3 f^e.ugo,  shop  3fmtted,  aebssto* 
hor.dod.  oorru'ated  r.©tol  culvert  ripo  ~ith  1 concrete  and  1 eorrupatod  notal 

ray  athi  or  deduct  frit  (oroaa  out  ono)  I’ro-'oaal  *Io . 2 - Division 
II  end  Alto  rat  to  Pr-rosr.l  '.*0.  3 - Dlricil'ui'no  ■ 7*1  (-hor-s  1 - 3!j  Inolus'va) 
ion  >000".!  To,  7 tho  cun  ef  ~/Z6  /V  <r  /r>5<f?  c/S'<r  , > / 

. iOLiA?.:  oao  ~ ). 

ho  folic-*?;!*”. .-  unit  pric.-o  a he  11  bo  used  to  cover  chaa-00  froa  the 
•ctfjrati.-nc  <*  i -her  ao  “.is  or  <5  ©auctions  or  t©  tape  caro 

a fort  or  chrr^jc  dmiroci  0?  paired  in.  oomootion  with  th» 
contra  at. s tb.o  pro*K.e*.»  ri-  r.  ar.-i/or  oossplo slot:  of  tho  rr-~joati 


v.i;r.u  :'  vn  Conor'*  ho  ir.  piece 
Roinforoir.  • 3v*<*l  in  pl-ro 
Hric'  ''\nnr  ry  1;  pV  o • 
V'tor*'';  • ”cr  •,!  1 <: 

•>  .List  iLi*.****  a " ir;  t c • 

•>■■  Coot  T ■•  *■  * 11  >•»  It  ’••  *.? 


1”’!?  test  ir . n x 

.1  * 

1 ^ Cn-.t  Iron  *>..•.• 

< ) ' 

6'  It  0 Valroe  iii 

'l.XOO 

•'n  it*©  Valr-’o  ir. 

1 3a  30 

if*1  .1  bo  Valve.)  ll 

, ■ lflOO 

i::°  f,- to  Valve  lv 

: 1 1 100 

■•• 3$  C tor  do.  Yd. 

% ///  po  r Lb 

. /S'  ‘ P° c Yhr  '.’c  , 

'./■ per  r*  . 

>-■  ■ ■■ 

>'  -/  <*•  tor  Lit.  I . . , 

$ _ ^ ; r r per  Lit;,  Ft. 

’•  /,  o'  ■ -or  Lin.  Ft. 

A <,t  rs  Fa. 

I — JlLjl  . B*. 

' - / r «v  r. 


' u ",  I % 


>!  ■> 

I ' ‘ " 

-~Zi - 


£0  • ' <»f  ••'.  I . r. 

. t . c o).»t  mot  •'.  A "-3  bend 
'or  *•;..•  er.eojtion.  :.n.  onplotlon 
■ r , jlVicii?,  ,ie,  t 1 1 rjiio 
v- < . -iot  is  a.rdn'.  u5>  It  will 


. •>  't:r  . ’ «.!  - fcss-.cue-.C  a*,  "ho  thno  stated  ir.  ;;ofci <v*  to 

■/o  it-.rn'- : or  . i .'.to'j  m nr.t?  i .cll  be  oocplotod  in  the  following  an.-fiier  of 
jo  i*.<c . * l—'  n\ loj’.-rr  ays  .Vt-n  and  > "tor  *-.h o chte  stated  In  --.id  r.otioei 


'-•ooosnl  ITo,  I 
hT-OTVl  Vo.  ri 
Utomio  * "ropDt.fi  1 Mo,  -. 

’ o obira  tier.  i foatenl  ?io.  4 
Coabiratlj.n  Fro '-oral  Mr.  5 


dJSro  Drive 
g>*>  t>oyr 
.£.$>  Dayn 
ah>~P  Do. /-1 
2r£~0  Day  1 


. nolo.ocd  ’'.rrrrrith  ia  tho  foliuTir.;  0 : ovjrity  offered  13  evidonee 
that  th'i  '.dorcir,nocl  rill  entor  into  con" mot  no  oaIIoJ  for  in  tho  attached 
epioifio  1 ior.a,  A.'P-riiont;  or  Contract  ar.n  Cocifnot  3ond 

Certified  ChooSc  for  tho  our.  o*'  ' 

Irir.o  of  BnsSt 

Didder' e Lend  in  tha  amount  of  0 or  . i i 

Fond  inanei  by  .Seaboard  :u--vy  o. 

Thj  undora tgaod  further  oyio.'  ’-.hit,  lr.  once  of  follura  on  hlo 
part  ur,  ovcoont.i  tho  an.ld  ooutruot  and  the  bend  rdthin  tho  ton  ooneecutlv* 
oaloudar  days  after  written  notioo  bo  in  -,  of  the  a7-».rd  of  tho  oentreot , 

the  raonnya  ro.yn-<lo  by  tho  oecuritioo  nooo'apuaj-inc  thin  hid  rhall  bo  puid 
t'<  tho  Troasur^r  of  ho  Tore-!  of  Stricbur-,  S bras  burg,  Virginia,  q«  lirviidatad 
^ym'S..~oj  for  ouch  fatj-vroj  oilvw-iija  tho  soauritias  a e 00 .-.ponying  thin 
r opoial  3 hoi 1 be  returned  to  the  'irxlerninedo 

"hi:;  hid  t.-  nubj  ot  ro  .0.100 T’i'.nn.*  .3  thin  a period  thlrtr 

■lyo  fr or.  • !iin  onto, 

. 1 root  " illy  submitted. 


r ® “ 0 • /'■’  / _______ 

Oontnuyh.T*  1 I.eg lj.rctljn  T'e. 


Ca.rcraotor 


■■  ^ - A if. 
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WILEY  tL  WILSON 

< >N  A'l  I • N ' » l NijIN!  I R\* 


Hon.  J.  Ray  Miller,  Vnyor 
Town  of  Strasburg 
Strasburg,  Virginia 

Rot  Analysis  of  Bids  - Water  Work#  Improvements,  Strosburg,  Va. 
Dear  Sirt 

In  aooordanoe  with  yoor  Instructions, bids  wore  rooeived 
on  Tuesday,  October  26,  195^4  in  your  Counoll  Room  at  11»00  A.li.  for 
VJator  Works  Improvements,  oonsiating  of  Division  I - Filter  Plant 
Improvements  and  Division  II  - Ibseanutten  Mountain  Reservoir.  The 
bids  rooolved  on  kho  filter  plant  inprovcmonto  irore  as  follows  i 


Biolrolhaupt,  Ino,,  Richmond,  Va.  -052,255*00 

Culpoper  Building  A SuDply  Corp.,  Culpeper,  Va.— $52,853 .00 

F.  L.  Shuwalter,  Ino.,  Lynchburg,  Va.— — •— $53,021*0° 

English  Construction  Co.,  Altavista,  Va. 05^,^00.00 

Abbott  A Ritchie,  Richmond , Va. — — $55*7^42*00 


Bids  were  received  from  three  contractors  on  Repairs  to 
fcho  Dan,  which  included  raising  the  dan  approximately  5 Ft.  together 
with  other  improvements . Those  bins  -rore  as  follows i 


English  -onstructioa  Cc.,  Altavista,  Vo.  — — 555,550.70 

F.  E.  Sho\/alter,  Ino.,  Lynchburg,  Va.  06^,120,97 


Culpoper  Building  A Supply  Core.,  Culpoper,  Va.— 572,196.20 

Additional  work  o''  rai3inr;  the  dan  vree  also  covered  by 
throe  proposals  as  Pollens i 

English  Construction  Co.,  Altavista,  Va.  — $76, OOP'. 70 

F.  L.  Shown 1 tor , Ino.,  Lynohhurg,  Va. —893*227 .95 

Culpeper  Building  & Supply  Corp.,  Culpoper,  Va. — $99,602.50 

It  appears  that  to  stay  within  the  available  funds,  that  the 
ropalrs  to  ’ho  dam  by  raising  it  approximately  7 Ft.  offer  the  bo3t 
proposal,  and  the  combination  1 id  of  English  Construction  Com- any  in 
the  amount  of  3106,000.00  is  lower  than  any  other  combination  for  this  work. 
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. . r •:  i.  ira  to 
Construction 
:ork  . 


•;  i t.  inelu. 
nuaod  :>.v 
this  would  r 


. io  * vi;,o  out  1 <■  ■ ; ' -it  l«'j  ,u'.‘rav '-f  r e oo  minin'  tho 

•«\r  ,;oivl  • .lovir.'i  'v  Oi  i.v. . ion  ibo-osal  No.  lj, 

w.t  . filter  ->1  int  ir;  proven  on  ts  also,  tho  prloe  of  ',lk6,000.  iO 

Hah  onctructi  n Co-ipnny  it  vry  nttractlvo.  Howower, 

n that  it  would  ho  nonoc.nr;'  for  you  to  ra loo  approximately 


SIZ'/X'^.CO  nciditi  mal  to  carry  out  this  work  to.^othor  with  tho 
obli.-ationa  for  n^inoerin  , supervision  nr.d  niseollaac  ou3  oxpen3os. 


7/a  consider  thoso  proooaals  vary  satisfactory,  as  our 
osbicyito  on  tho  filter  olar.t  mj  C?y,C00  and  wo  hod  hoped  to  have 
auprojclr»toly  O5'l,000  availablo  for  the  repairs  find  inprovonents  to 
tho  don,  end  the  price  for  CcrMnn  ticn  rronoaal  lio.  U by  2nr,liah 
Construction  Comr.ry  in  the  or.ount  o ';10i,000  wo ry  satisfactorily 
aoaoarlinhos  tho  original  purpose  of  the  bonl  issue t la  therofore 
cur  reecitnondation  that  tho  contract  be  ov.-ardod  t-o  ‘.he  Lnsllsh  Con- 
struction Company  in  tho  account  of  0lC6,COO  as  prcractly  as  oossiblo 
in  order  that  this  work  ray  ~0t  under  way  at  the  earlier, t possible 
date. 

A-  noon  an  ycu  have  awarded  contract  wo  will  propnro  tho 
r. -’cossary  oentraetc  and  notify  tho  o.entr \otors  that  thoir  contract 
:i”o  -.’ill  bey  in  ’•'5  thin  ton  rays  fron  notice  fr  on  the  dote  cn  which  tho 
av.-a  is  -ado. 

Ycure  very  truly, 

• IL  Y £ VIL'iO::,  CONSULTING  EKGIH32-.S 
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Aonssata?  an  vvucut.w 

' ’*  hV  mu  ha  and  eator?d  Into  jr.  tiw  _<SM  -lay  jf  ypp^iir  1?>4» 

-••1.  * UOXJtaa  COBS TR OCT IQtl  QOMPABT.  IHQ..  ALTATHTA,  TISOaiA 

>:e  -.’.ret  v.irt , •...  i th«  rani  mr  rauaBOto,  tmsEtno,  yptoniA 

party  of  the  second  oarti 

' '.r.z.iy.TSi 

rat  z.'.z  fir-1.  "s.-ty,  for  The  consideration  hereinafter  fully  set  cut, 
hereby  agrees  with  tiio  second  oartv  a.t  follows: 

.i;  r hr.t  tha  first  party  shall  Tarnish  all  of  tha  materials  and  perform 
nil  of  the  work  in  "cannor  and  form  as  prov lead  by  the  f ollowing 
enumerated  plans,  specifications  and  documents,  w.nich  are  attached  hereto 
and  siada  a part  hereof,  as  if  fully  contained  herein: 

Advert! sement  for  Bids,  Instructions  to  Bidders,  General  Conditions, 
Specifications,  Accepted  Proposals , . together  with  the  Plans  ClWrlag  all  work 
b*  oall»4  for  by  Ipwslfjostlooa  for  Division  Z • Flit or  Plast  Tiqiiiats— H, 
and  Division  72  - Ifcssaputton  Bmabaln  Hwwrwlr  of  TSbtor  Barts  hyrtw—rti 
for  tha  Town  of  dtrubarg.  Kmbaf,  Tlrfia In"#  dakod  tspMbsr  15*  195k. 
tngothor  with  Addaofan  So*  1 to  9oootfZootftooa  datod  Oatobor  20,  295k* 

i <i ' That  the  first  party  shall  commence  she  work  to  bo  perfumed  under 
his  agreement  on  a date  to  bo  specified  ir.  a written  order  cf  the 
second  nnrty,  and  shall  fully  co  aoiete  all  work  hereunder  ivi  fhi  ri 
— 85* consecutive  calendar  days  from  the  said  date. 

1 j Ir.e  second  part;,*  hereby  agrees  to  pay  to  the  hi  rat  narty  for  the 
a’.thf  ii  performance  of  the  Agreement,  subject  to  additions  and 
■*  <ruc  o.sns  S3  pro\iced  in  the  specifics  tiers  >r  pr  or.  coal,  in  iav/ful 
ooney  sf  the  United  States,  as  follo-vs: 


oss  scanro  six  TaowASD 


whiAis  arritrod  *t  a*  foH*wa*<r 


f. hi  J nr 


HOUlSS  c#  Z06.DCO.00 


->  • m 


n cay  oh 

"aph 

au'ondnr  month 

u b u J V. . 

•-1  J*’  •».f 

”C  V - v J'l'.  tbo 

hi  mete 

V tho 

.•'..irk  oer:  arm  ?d 

to,  i 

1;*  r:: : »: 

‘ ! * *'d- 

'•-•.*..1  V x 

o; 

— v. vT*)u)j . <: 

‘ *lLP  ‘ » 

00.-.)  - 

-.rtj  on'.  ; .ii: 

V.i  \ 

. li'  * " *.  •r*.';*  , l»  ; 

• * r :•  e i :i 

*?:•; 

• n*  .*»  *•*>-■)  >.  u by  the  Sec^'.r’  party. 

•Combination  Proposal  Bo.  U — » Including  Proposal  Ho.  1 for  Division 
Bn.  1 - Filtor  Plant  Deprovwmts  and  Proposal  Bo.  2 for  Division 
Bo.  H - IksoanoStoa  Bboataln  Sooorvolr  Dim  Ronalrs  (items  1 to  17 
Zaoloslso)  - ll06.O0O.0Ct 
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CARD  NO.  12 


'•faoisr  service 

- DAM  MAINTENANCE  INSPECTION  REPORT 
Ref:  FSM  7572.23 


2.  FOREST 


3.  RANGER  OiS7. 

its  l dy- 


4.  FOREST  .*•.  NO. 
19  ’•  2»  • 

ddi? 


5.  NAME  OF  DAM  y 


BLOCK  I - MAINTENANCE  INSPECTION  CHECKLIST 


• ITEM 

( Describe  deficient  item a on  attached  sheet*) 

NEEDED 

repairs 

(By  priority) 

« 

EX 

EEEI 

1.  EMBANKMENTS 

m 

■ 

E 

o.  Slumps,  sliaes 

✓ 

J 

b,  Settlement 

■ 

m 

e.  Craclts 

i 

■ 

i/ 

d.  Seepage 

E 

a 

e.  Erosion 

E 

a 

f.  Slope  facing 

E 

i 

g.  Debris 

K»  Traffic  damage 

ii 

E 

a 

& 

V 

j }•  Burrows 

k.  Other 



2. CONCRETE  STRUCTURES 

o.  Settlement 

b.  Overturning 

■ 

B 

c.  Heaving 

B 

d.  Cracks,  spalls 

B 

e.  Joints 

■ 

B 

f.  Undermining 

■ 

E 

g.  Drains 

m 

B 

h.  Seepage 

i 

B 

E 

j.  Other 

■ 

B 

B 

3.  GATES,  CONTROLS 

■ 

■ 

B 

j a.  Corrosion 

■ 

B 

El 

b.  Mechanical 

□ 

3 

c.  Structural 

1 

E 

d.  Clogging 

■ 

1 

E 

e.  Access 

3 

f.  Other 

* 

f 

1 ! ± : 

1 

i 

! 

ITEM 

(Deecribe  deficient  items  on  mtteched  sheet) 

1 

NEEDED  | 
REPAIRS  | 
(By  pnor$ty)  j 

• 

* 

Na-e 

4.  CLOSED  CONDUITS 

B 

« 

a.  Settlement 

A' 

b.  Displacement 

u- 

d.  Seepage 

“ 

y 

e.  Clogging 

1 

St 

f*  Erosion 

■ 

ml 

g.  Corrosion 

B 

if 

h.  Joints 

B 

Hi 

>.  Other 

fl 

fl 

5.  SPILLWAYS 

■ 

- 

o.  Obstructions 

B 

^1 

b.  Erosion 

B 

c.  Structural 

B 

d.  V rjefotion 

B 

e.  Other 

...  — • - 

6.  DOWNSTREAM  CONDITION 

•!  ! 

o.  Backwater 

M 

b.  Erosion 

■B 

c.  Bars,  pools 

mm 

d.  Boils,  piping 

e.  Other 



_ ! i 

■ 

» 

a.  Shore  erosion 

B 

B 

B 

b.  Debris 

fl 

s 

c.  Sediment 

■ 

fl 

B 

d.  Other 

B 

■ 

OTHER  (.Vn'ifiV 

| 

■■ 

; a. 

fl 

■ 

b. 

fl 

■ 

i 

c. 

4. 

J 

(0\/ER) 

VI-1 


7500-2  (2  4?) 


CARO  NO.  !i 


yf-J> 


BLOCK  II  - MAINTENANCE  COST  ESTIMATE 


ITEM  OF  WORK 


/(*-?,  h), 

; Yiy?  y sic  jLO^ 

ji^-)  ~ ■'1st  tAft  ~Cvnc<_ 

. 

XM. 

I jbs~jA^K^  C^-A  &\aA  c£_  O-t/l+jUScJ? 
€~(b)  I Q)  — Ass^J  y4  St-Ti-A  5^- 

~7  I — Sst'-A 7&>  su^A  'J- 

<5^  ^ &s+jC~4L  . 


iA 


PRIORITY 

t 


PRIORITY 

2 


TOTALS  (Enter  in  Block  III t below)  ^ 


j 3L OCK  III  - SUMMARY  MAINTENANCE  INSPECTION  REPORT 


I.  DATE  OF  INSP.  2.  HIGHEST  PRIORITY  CHECKED  IN  BLOCK  1. 

(13  18)  I 


±,Z*,J7 

mo.  o*  v rn. 


«.  EST.  ENGINEER  TIME  NEEDED  (MAN-HR.) 

•■  PRIORITY  1 b.  PRIORITY  2 

120  101  131  33) 


3.  EST.  MAINT.  COST  ($1,000) 

o.  PRIORITY  1 

(20  33) 

b.  PRIORITY  2 

124  27) 

5-  EST.  AID  4 TECH.  TIME  NEEDED  IMAN-HR-i 
o.  PRIORITY  1 b.  PRIORITY  2 

(3»  36)  (37  39) 


0.  NOTICE  TO  OWNER 
MO) 


9.  TYPE  OP  LIMITATION 

140) 


7.  DATE  OF  NOTICE  9.  LIMITATION 

Ml  46)  (471  Y6S 

/ / NO 

MO.  DAY  VR.  ~ - , 

10.  REVISED  ESTIMATE  OP  INSPECTION  TIME  (MAN-MRS  ) 

■ .ENGINEER  I49-S0I  b.  FCREST  OFFICER  iSI-Sil  e.  AID  4 TECH.  I53-S4I 


